Changes in soil organic matter, plant nutrients and system productivity under conservation agricultural practices in the rice-jute cropping system by Salahin, N. et al.
 
2nd Conference on Conservation Agriculture for Smallholders (CASH-II) 
14-16 February 2017, Mymensingh, Bangladesh 117 
 
Changes in soil organic matter, plant nutrients and system 
productivity under conservation agricultural practices in the rice-
jute cropping system 
N Salahin1, M Jahiruddin2, M. R. Islam3, R. W. Bell4, M. E. Haque5 and M. K. Alam6 
1Bangladesh Agricultural Research Institute (BARI), Gazipur Email: nsalahin@yahoo.com, 
2Bangladesh Agricultural University (BAU), Mymensingh. Email: m_jahiruddin@yahoo.com, 3BAU, 
mrislam58@yahoo.com, 4Murdoch University, Murdoch (MU) Email: r.bell@murdoch.edu.au,5MU, 
el.haque@murdoch.edu.au,6BARI, khairul.krishi@gmail.com 
Introduction 
Soil organic matter (SOM) is central to soil quality and nutrient cycling. In Bangladesh, 
depletion of soil fertility is a serious threat to sustainability of agricultural production due to 
high cropping intensity and agriculture practices based on conventional tillage and residue 
removal (Rijpma and Jahiruddin, 2004). In this situation, CA practices (minimum tillage, crop 
residue retention and diverse crop rotations) could be a good option for the improvement of 
soil quality and crop productivity in Bangladesh. However, CA practices are poorly developed 
for intensive rice-based cropping system and their effect on SOM, plant nutrients and system 
productivity have not yet been properly addressed. Hence, the present study was undertaken 
to monitor the changes in SOM and other plant nutrients with system productivity under CA 
practices in the rice-jute cropping system in the Low Ganges River Floodplain of Bangladesh.  
Materials and Methods 
The experimental site is located at Baliakandi upazilla, Rajbari district, in a sub-tropical, wet 
and humid climate in the Low Ganges River Floodplain. The soils are Chromic-calcaric 
gleysols with sandy loam texture. The four types of soil disturbance practices for planting- zero 
tillage (ZT), strip planting (SP), bed planting (BP) and conventional tillage (CT) were allocated 
to the main plots and two levels of crop residue retention of rice and legume residue- low 
residue (20% retention, comparable to farmer’s residue retention practice where 20% residue 
was retained by height for rice and wheat straw or by weight for lentil straw, and high residue 
(50% retention), where 50% residue was retained by height for rice and wheat straw or by 
weight for lentil straw. For jute, all of the shed leaves were added to the soil during whole 
growing season were allocated to the sub-plots in a split-plot design with four replications 
under a rice-based cropping sequence. Zero tillage, SP and BP were accomplished by a 
Versatile Multi-crop Planter (VMP) whereas Power Tiller Operated Seeder (PTOS) is being 
used as CT at that locality. Soil samples were collected at the initiation of the experiment as 
well as at the end of each cropping cycle from 0-5, 5-10 and 10-15 cm and analyzed by 
standard methods for soil properties. Rice equivalent yield (REY) of lentil and jute crop was 
computed as the yield of lentil and jute crop divided by current market price of rice and 
multiplied by market price of lentil and jute crop. The software package MSTATC was followed 
for statistical analysis. 
Results and Discussion 
Minimum tillage practices (ST and ZT) increased SOM, total nitrogen (TN), extractable S and 
Zn content at the uppermost 0-5 cm soil layer and extractable P at the 0-10 cm soil layer after 
the 3rd crop cycle. The most remarkable changes occurred within the 0-5 cm soil depth where 
the soils were enriched with SOM and TN content by 24 & 23%, 23 & 18%, 17 & 15% and 11 
& 9% under ZT, ST, BP and CT practices, respectively at 0-5 cm depth in contrast with the 
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initial values while the accumulation of extractable P, S and Zn followed the sequence as 
ZT>ST>BP>CT practice. But no significant differences were observed at 5-10 & 10-15 cm 
depths (data not shown). In the present study, the retention of higher amounts of crop residues 
increased SOM, TN, extractable P, S and Zn contents significantly after consecutive 3-crop 
cycles in the intensive rice–jute cropping sequence (Table 2). 




SOM TN Extractable P Extractable S Extractable Zn 
(t ha-1) mg kg-1 
0-5 cm 0-5 cm 0-5 cm 5-10 cm 0-5 cm 0-5 cm 
ZT 10.2 a 0.531 a 10.1 a 8.3 a 17.7 a 0.49 a 
SP 10.1 ab 0.509 a 9.9 a 8.0 a 17.2 a 0.47 ab 
BP 9.6 b 0.496 ab 9.3 b 7.7 ab 16.5 ab 0.44 b 
CT 9.1 c 0.450 b 7.8 c 7.1 b 15.6 b 0.40 c 
P ** ** ** * * * 
Initial value 8.2 0.430 6.1 5.5 14.6 0.32 
 










































5-10   
cm 




8.7 a 8.3 a 0.53 a 0.44 b 0.42a 0.24 a 0.20 a 0.173 a 10.2a 8.4a 17.6 a 17.3 a 16.5 a 0.5a 0.33 a 
P ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
Initial 
value 
8.2 7.6 6.8 0.430 0.398 0.364 0.162 0.134 0.125 6.1 5.5 14.6 14.4 13.5 0.32 0.22 
 
In the 1st cropping year, the maximum REY @ 19.7, 18.0 and 17.2 t ha-1 was recorded in SP, 
CT and ZT, whereas the minimum REY (15.2 t ha-1) was obtained from BP practice. In the 2nd 
and 3rd cropping year, REY was significantly higher in SP compared to other tillage practices, 
whereas the lowest value was found in CT practice. Over the 3 years, the maximum mean 
REY (20.4 t ha-1) was recorded in SP which was significantly higher that ZT (18.1 t   ha-1), BP 
(17.5 t ha-1) and CT (16.9 t ha-1) (Table 3). Increased residue retention gave higher REY over 
lower retention level in the 2nd and 3rd year. 
Minimum soil disturbance practices (ZT & SP) and increased crop residue retention are 
showing promising results in terms of improvement of SOM and plant nutrients contents as 
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Table 3. Effects of tillage and residues on REY (t ha-1) 
   
Treatments 
REY-1st year REY- 2nd year REY- 3rd year Mean REY (3-years) 
R20% R50% Mean R20% R50% Mean R20% R50% Mean R20% R50% Mean 
ZT 17.9 16.6 17.2 ab 18.8 20.1 19.4 b 16.9 18.2 17.6 b 17.8 18.3 18.1 b 
SP 20.1 19.2 19.7 a 21.1 22.0 21.6 a 19.3 20.5 19.9 a 20.2 20.6 20.4 a 
BP 15.0 15.4 15.2 b 19.1 20.5 19.8 b 16.5 18.4 17.5 b 16.9 18.1 17.5 b 
CT 18.2 17.7 18.0 a 16.4 15.8 16.1 c 16.4 17.1 16.8 b 17.0 16.9 16.9 b 
Mean 17.8 17.2 - 18.8 b 19.6 a - 17.3 b  18.6 a - 18.0 b  18.5 a - 
Probability 
level 
Tillage (T) =*, 
Residue (R) =NS, 
and T × R = NS 
Tillage (T) =**, 
Residue (R) =*, 
and T × R = NS 
Tillage (T) =**, 
Residue (R) =**, 
and T × R = NS 
Tillage (T) =**, 
Residue (R) =**, 
and T × R = NS 
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